Summary. The ventral prostates, dorsolateral prostates, coagulating glands, seminal vesicles and/or ampullary glands were bilaterally removed from adult male hamsters. Removal of these glands did not affect the fertilization rate and cleavage of the embryos at 48 h post coitum (p.c.). Air-dried preparations of the embryos showed a delay in cleavage at 72 h p.c. and a significant number of degenerated embryos was also found in females mated with males from which all the male accessory sex glands had been removed. A significant implantation loss was also observed at 122 h p.c. The results suggest that, in the golden hamster, removal of the male accessory sex gland causes a slower cleavage rate in embryonic development and a significant embryonic loss during pregnancy.
Introduction
Male accessory sex gland secretions contribute the bulk of the ejaculate. These secretions are known to have a variety of actions on the gametes and the female reproductive tract (see Mann & Lukwak-Mann, 1981 ). Removal of some or all of the accessory sex glands has been shown to affect fertility in guinea-pigs (Lawlah, 1930) , rats (Queen et al, 1981) , mice (Pang et al, 1979) and golden hamsters (Chow et al, 1986) .
In the golden hamster, total removal of the male accessory sex glands or ablation of the ventral prostate alone was reported to reduce female fertility (Chow et al, 1986) , although it was not clear how this was brought about. Studies of sperm distribution in the female reproductive tract showed that only the males from which all the accessory sex glands had been removed deposited signifi¬ cantly fewer spermatozoa in the female tract, and fewer spermatozoa reached the oviduct at 1-5 h post coitum (p.c.) Embryo viability test. Embryos were recovered from 32 females at 48 h and from 32 females at 72 h after mating with the operated males. The embryos were tested for viability using the fluorescein diacetate (FDA) method (Mohr & Trounson, 1980 The embryo viability test using the FDA method showed that 84-3-91-7% of the embryos at 48 h p.c. and 83-0-94-5% at 72 h p.c. showed fluochromasia, accumulation of bright green fluorescence in the cells (Rotman & Papermaster, 1966) , and were therefore considered to be viable (Table 2) .
Discussion
Our results show that removal of the male accessory sex glands does not affect the percentage of ova fertilized and the initial cleavage rate of embryos, but embryos from females mated with AGX, VPX and TX males had fewer cells at 72 h p.c. than did controls but they showed fluorochromasia in the embryo viability test. The slow division rate of the embryos may partly account for the low implantation rate as shown by the pontamine blue implantation test. It is known that timing of preimplantation embryonic development is crucial for successful implantation, and a slower rate of cleavage in preimplantation embryos is associated with greater implantation loss (Gates, 1965) .
Genetic factors are also known to affect preimplantation embryonic development in the mouse by influencing the timing of activation of the ova and the formation of the pronuclei at fertilization (McLaren & Bowman, 1973) or at the rate of cleavage (Whitten & Dagg, 1962) . In the mouse, the rate of preimplantation development is governed by genes within the H-2 complex, and modified by other genes (Warner et al, 1984) . Both the maternal (Larsen & Generoso, 1984) and paternal genome (Mann & Lovell-Badge, 1987) are also known to influence the incidence of peri-implantation embryonic mortality. This is the first report of an effect of male accessory sex glands on cleavage and implantation loss. However, it is not clear how these glandular secretions could affect embryonic development.
Other factors such as the maternal environment and immunological factors also cause prenatal loss of embryos (for review, see Wilmut et al, 1986) . showed that mice inseminated with only 5% of the number of spermatozoa normally present in an ejaculate signifi¬ cantly reduced the yield of 2-cell embryos and the number of implantations. It was suggested that the sperm protein kinase may serve as an intermediary in the transmission of sperm-dependent stimuli that control preimplantation embryonic development . Bellinge et al. (1986) reported that insemination improved implantation in a human in-vitro fertilization and embryo transfer programme, while Carp et al (1984) also showed it in rats. In hamsters, only females mated with males from which all the accessory sex glands had been removed (TX group) had significantly reduced numbers of spermatozoa in the reproductive tract (P. H. Chow & W. S. O, unpublished data). In the present study, a significantly greater number of degenerated embryos were found at 72 h p.c. and fewer embryos had implanted on Day 6 after mating. However, a reduced implantation rate was also found in the groups of females mated with APX and VPX males. The results lead us to believe that there are developmental mechanisms related to the effects of the accessory sex gland secretions, presumably via the spermatozoa and perhaps via maternal physiology.
We conclude from this study that male accessory sex gland secretions can affect the rate of cleavage of embryos and their implantation, although the mechanism involved remains a mystery.
